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Abstract

Background Endoscopic papillary large balloon dilatation

(EPLBD) after endoscopic sphincterotomy (EST) has

recently become widely used for common bile duct (CBD)

stone removal, but many clinicians remain concerned about

post-procedural pancreatitis with increasing the balloon size

to over 15 mm.

Aims We aimed to evaluate the safety and efficacy of

EPLBD with a relatively large balloon (15–20 mm) after

EST and to evaluate the factors related to post-EPLBD

pancreatitis.

Methods A retrospective review was undertaken of the

endoscopic database of 101 patients with CBD stones who

underwent EPLBD using a larger balloon size of over

15 mm (15–20 mm). Clinical parameters, endoscopic data,

and outcomes were analyzed.

Results The mean age of the subjects was 69 years. All

patients had a dilated CBD of over 11 mm (mean =

22.6 mm). The mean size of balloon used in EPLBD was

17.1 ± 1.9 mm (range 15–20 mm). Mechanical lithotripsy

was required in seven patients (6.9%). The rate of complete

stone removal in the first session was 92.1%. Post-proce-

dural pancreatitis developed in five cases (5.4%), but none

were graded as severe. The smaller dilatation of the CBD,

longer cannulation time, and longer time for stone removal

were associated with post-procedural pancreatitis, but larger

size of balloon did not affect the development of post-

EPLBD pancreatitis.

Conclusions EPLBD with a large balloon of over 15 mm

with EST is an effective and safe procedure with a very low

probability of severe post-procedural pancreatitis. Post-

EPLBD pancreatitis was not associated with larger balloon

size, but was associated with longer procedure time and

smaller dilatation of the CBD.
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Introduction

Endoscopic papillary balloon dilation (EPBD) using a

small-diameter balloon catheter (5–10 mm) was introduced

in 1982 as an alternative to endoscopic sphincterotomy

(EST), and is considered to have advantages in preserving

the sphincter function and decreasing bleeding complica-

tions of EST [1, 2]. So, EPBD has frequently been per-

formed, and many trials have compared the efficacy and

safety of EPBD with EST for the removal of bile duct stones

[3–5]. However, EPBD has been reported to have a higher

risk of pancreatitis than EST in some studies, and there are

still debates over the use of EPBD and the risk of developing

pancreatitis following the procedure [6–8]. Moreover, for

the extraction of large bile duct stones, both EST and EPBD

have limitations because of the frequent additional need for

mechanical lithotripsy (ML). Therefore, as an alternative to

conventional EPBD using a small balloon of less than

10 mm in size, the technique of endoscopic papillary large

balloon dilatation (EPLBD) using a balloon larger than
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12 mm after mid-incision EST was introduced for the

removal of large common bile duct (CBD) stones [9].

Despite concerns about serious complications such as severe

pancreatitis and bile duct perforations caused by large bal-

loon inflation, recent data has suggested that EPLBD is an

effective procedure that does not cause complications if

performed under strictly established guidelines [10–14].

However, many clinicians remain concerned about post-

procedural pancreatitis with increasing balloon size, espe-

cially those over 15 mm. The aims of this study were to

investigate whether increasing the size of the inflating bal-

loon is a risk factor for pancreatitis, to evaluate the efficacy

and safety of EPLBD with a relatively large balloon

(15–20 mm) after EST, and to evaluate the clinical factors

related to post-EPLBD pancreatitis.

Methods

Patients

The study participants included 101 consecutive patients

with CBD stones who underwent EST and EPLBD using a

balloon larger than 15 mm at Gangnam Severance Hospital

from November 2004 to November 2008. The medical

records and endoscopic database of the patients were

reviewed retrospectively. The criteria for selecting patients

were a sufficiently dilated CBD ([10 mm) and a large or

multiple bile duct stones (C13 mm or C3 stones). Exclusion

criteria included CBD with stricture and CBD with no

dilatation (B10 mm). We routinely applied the EPLBD

procedure during the study period on most of the patients

who met the above criteria. All patients were fully informed

about the methods and possible complications of the pro-

cedure and were recruited after written consent had been

obtained.

Endoscopic Procedure

All endoscopic procedures were performed under conscious

sedation with intravenous midazolam, meperidine hydro-

chloride, and/or propofol. Protease inhibitors, which might

affect the incidence of procedure-associated pancreatitis,

were not administered routinely either before or after

endoscopic retrograde cholangiopancreatography (ERCP).

Two expert endoscopists performed the ERCP using

a standard duodenoscope (JF-240, TJF-240; Olympus

Optical Co. Ltd., Tokyo, Japan). Contrast medium (60%

amidotrizoate sodium meglumine, Schering, Osaka, Japan)

was used at a 1:1 dilution. A 0.035 Fr catheter (ERCP-Kat-

heter; MTW� Endoskopie, Wesel, Germany) and a guide-

wire (0.035-inch, Boston Scientific Corporation, Natick,

MA, USA) were used for diagnostic cholangiograms.

Mid-incision EST with pull-type sphincterotome (Papillo-

tome, MTW� Endoskopie, Wesel, Germany) was performed

and extended beyond the top of the transverse fold or the

superior margin of the papilla bulge. Pre-cut sphincterotomy

was performed for the cannulation of inaccessible bile ducts.

A generator with an automatically controlled cut-out system

(Endocut mode, ICC200, ERBE Elektromedizin GmbH,

Tubingen, Germany) was used for EST. A 5 Fr over-the-

guidewire type of hydrostatic balloon catheter (controlled

radial expansion [CRE] dilation balloon; esophageal/pyloric;

maximum diameter 15, 18, or 20 mm; length 5 cm; Micro-

vasive, Boston Scientific Corporation) was inserted over the

guidewire and positioned across the main duodenal papilla.

The maximum diameter of balloon was chosen during ERCP

among the sizes 15, 18, or 20 mm, not exceeding 2–3 mm

over the dilatation of the distal CBD.

The balloon was then gradually inflated to 15–20 mm

with diluted contrast using an inflation device (Indeflator�;

Abbott, Santa Clara, CA, USA). The sphincter was con-

sidered to be adequately dilated if the waist in the balloon

had disappeared completely on fluoroscopic examination,

and then the fully dilated balloon was maintained for

30–60 s. If the waist of the balloon could not be resolved

even with near-maximal pressure (6–8 atm) or if longitu-

dinally extensive narrowing of the balloon was recognized,

the pressure of inflation was not increased further to avoid

perforation. The bile duct stones were extracted using a

Dormia basket (Web� extraction basket; Wilson-Cook

Medical Inc., Winston-Salem, NC, USA) and/or a retrieval

balloon catheter (Boston Scientific Corporation) (Fig. 1).

A mechanical lithotripter (Lithotriptoren; MTW� Endo-

skopie) was used to crush the stones when extraction could

not be achieved by basket or retrieval balloon even after

EPLBD with EST. If remnant stones were suspected, a

second session of ERCP with or without repeated EPLBD

was performed.

Measurement of Outcomes

For the close monitoring and early handling of possible

complications, abdominal X-rays and blood sample anal-

yses for complete blood count, liver-function tests, con-

centration of serum amylase and lipase, and coagulation

profiles were routinely performed on the day of the ERCP

procedure and on the following day in all patients. The size

and number of bile duct stones and the diameter of the

CBD was assessed using an initial diagnostic cholangio-

gram by comparing the diameter of the stone and CBD

with the tip of the endoscope, with correction for magni-

fication of the external diameter of the distal end of the

duodenoscope (13.5 mm). The angle of the distal CBD

with the horizontal plane was measured using the angle

between the inflated balloon and the horizontal plane of the
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vertebra (Fig. 2), and was also analyzed for possible

association with complications. The technical success of

the procedure was defined as complete removal of all CBD

stones. The number of sessions required for complete stone

removal, the frequency of use of ML, and associated

complications such as pancreatitis, hyperamylasemia,

bleeding, and perforation were classified and graded

according to the consensus guidelines [15]. The severity of

pancreatitis was graded according to Ueno’s modification

of the Cotton criteria: minimal (complaint of abdominal

pain persisting 12–24 h with at least threefold elevation of

serum amylase concentration); mild (clinical pancreatitis

with at least threefold elevation of serum amylase con-

centration, requiring 1–3 days of treatment); moderate

(requiring 4–10 days of treatment); and severe (requiring

more than 10 days of medication, or percutaneous or sur-

gical intervention) [16].

Data Management and Statistical Analysis

Statistical analyses were performed using statistical soft-

ware (SPSS 12.0 for Windows; SPSS Inc., Chicago, IL,

USA). Quantitative data are presented as the mean ±

standard deviation (SD). The Mann–Whitney test, Chi-

square test, and independent sample t-test were used to

compare variables between the complication group and the

no-complication group, and logistic regression analysis

was used for the independency test of the variables. A

P-value \0.05 was considered to be significant.

Results

The baseline characteristics and demographic data are

shown in Table 1.

Fig. 1a–h Endoscopic papillary large balloon dilatation (EPLBD)

procedure. a Cholangiogram shows a large dilated common bile duct

(CBD) and multiple bile duct stones. b Endoscopic sphincterotomy is

performed. c, d Papillary dilation with a 20-mm large balloon.

e–g Large bile duct stones were removed without crushing, by balloon

retrieval and Dormia basket. h Large biliary orifice after the

procedure

Fig. 2 The angle of the distal common bile duct (CBD) with the

horizontal plane. The angle of the distal CBD was measured as the

angle between the inflated balloon at the ampulla and the horizontal

plane of the vertebra (black lines)
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In all patients, the EPLBD with EST procedures were

successful, and complete retrievals of bile duct stones were

achieved. The majority of patients had multiple bile duct

stones, and all patients had a dilated CBD [11 mm. Suc-

cessful stone removal in the initial session of ERCP with

EPLBD was accomplished in 93 patients (92.1%), and ML

was required in seven patients (6.9%). The size of the

balloon used in EPLBD was 17.1 ± 1.9 mm (range

15–20 mm). The characteristics of choledocholithiasis and

the results of stone removal with EPLBD are summarized

in Table 2.

With respect to complications, there were five cases

(5.0%) of post-procedural pancreatitis (three minimal, one

mild, and one moderate), two cases (2.0%) of bleeding and

intramural dissection, and one case (1%) of perforation

(Table 3). Post-ERCP hyperamylasemia, defined as the

elevation of serum amylase concentration to threefold

greater than the normal upper limit without clinical pan-

creatitis, was noted in three patients (3.0%). There was no

patient who received pancreatic stent to prevent pancrea-

titis after EPLBD; however, there were no cases of severe

pancreatitis related to EPLBD. Two cases of bleeding were

controlled with a combination of epinephrine injection,

electrical coagulation, and balloon tamponade, and one

case of microperforation was treated by conservative

management with intravenous antibiotics and NPO.

When clinical and endoscopic parameters were com-

pared according to the development of post-procedural

pancreatitis, no significant associations were found for age,

body mass index, gender, size or the number of CBD

stones, periampullary diverticulum, usage of mechanical

lithotripsy, usage of pre-cut EST, incomplete inflation

(notching during inflation), previous history of pancreatitis,

cholangitis and gastric surgery, or the presence of jaundice

and other comorbid medical conditions. The angle of the

distal CBD with the horizontal plane and the size of the

balloon used in EPLBD also did not affect the development

of post-procedural pancreatitis. However, we did find that

smaller dilatation of the CBD, longer cannulation time, and

longer stone removal time were significantly associated

with the development of post-procedural pancreatitis, and

these three factors were also shown to independently affect

the risk of pancreatitis in the logistic regression analysis

(Table 4).

Discussion

EPBD with a small balloon of size \10 mm might have

advantages on preserving sphincter function [17–19], but

there have been serious issues concerning the risk of pan-

creatitis in EPBD following two cases of mortality due to

severe pancreatitis in middle-aged patients during a ran-

domized trial in the United States [6]. However, EPLBD

introduced a different concept, results in the rupture of the

orifice and permanent loss of the sphincter, and simplifies

the retrieval of a large stone [9]. Several studies on EPLBD

have demonstrated a relatively high technical success rate,

ranging from 74 to 99% without ML for the removal of

large bile duct stones, which are similar to our data (93.1%

Table 1 Demographic data and baseline characteristics of the

patients

Age (years) 69.1 ± 11.7 (range 36–92)

Gender (M:F) 40:61

Body mass index (BMI) 22.7 ± 3.2 (range 17.8–36.2)

Prior history of acute pancreatitis 10 (10.0%)

Previous gastric surgery

Billroth I 2 (2.0%)

Billroth II 3 (3.0%)

Hyperbilirubinemia

(total bilirubin [ 1.3 mg/dL)

41 (40.6%)

Periampullary diverticulum 12 (11.9%)

Diabetes mellitus 5 (5.0%)

Liver cirrhosis 2 (2.0%)

Table 2 Characteristics of choledocholithiasis and the results of

stone clearance with EPLBD

Number of CBD stones

Single 39 (38.6%)

Multiple 62 (61.4%)

Mean size of CBD stone (mm) 21.8 ± 8.5 (range 7–52)

CBD diameter (mm) 22.6 ± 5.7 (range 11–45)

Size of balloon (mm) 17.1 ± 1.9 (range 15–20)

Overall success in stone removal 101 (100%)

Sessions required for complete stone removal

Single session 93 (92.1%)

Two sessions 8 (7.9%)

Mechanical lithotripsy 7 (6.9%)

EPLBD endoscopic papillary large balloon dilatation, CBD common

bile duct

Table 3 Complications associated with EPLBD

Post-EPBD pancreatitis 5 (5.0%)

Minimal 3 (3.0%)

Mild 1 (1.0%)

Moderate 1 (1.0%)

Bleeding, mild 2 (2.0%)

Intramural dissection 2 (2%)

Microperforation 1 (1.0%)

EPLBD endoscopic papillary large balloon dilatation, CBD common

bile duct
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without ML), and relatively low rates of pancreatitis

[9–14]. Because EPLBD shares a similar method of bal-

looning to that of EPBD, there are still some concerns

about the risk of pancreatitis.

The mechanisms underlying post-EPBD or post-EPLBD

pancreatitis seem to be multifactorial, and suggested

mechanisms were that (1) the direct physical compression

effect of the balloon on the papilla, pancreatic duct orifice,

or parenchyme may induce peripapillary edema or spasm

of the sphincter, or that (2) repeated bile duct cannulation

or transpapillary manipulation due to difficulty in cannu-

lation or stone extraction may induce edema or spasm and,

in turn, obstruct the flow of pancreatic juice and, eventu-

ally, induce pancreatitis [4, 20–22]. However, it is unclear

whether the major factor in the induction of pancreatitis is

the ballooning itself (and is, therefore, related to the bal-

loon size) or to problems in selective cannulation and

transpapillary manipulation. So, many clinicians still have

concerns and hesitate to use larger balloons over 15 mm in

size. We analyzed the cases involving especially large

balloons (C15 mm), to investigate whether or not the

increase in balloon size is a possible cause of pancreatitis.

In our results, the frequency of pancreatitis after EPLBD

using balloons over 15 mm in size was only 5% (with no

cases of severe pancreatitis), and was not higher than the

findings of most previous EPLBD series [9–14] using

smaller balloons (12–15 mm) than our study. Our data

support the proposal that increased balloon size and direct

physical compression effects by the balloon itself are not a

major cause of post-procedural pancreatitis.

To date, there have been a few studies on the risk factors

of post-EPBD pancreatitis. Bergman et al. [22] found no

predictive factors for post-EPBD hyperamylasemia or

pancreatitis in their multivariate analysis, whereas Sugiy-

ama et al. [23, 24] reported four independent risk factors

for hyperamylasemia: age B60 years, previous pancreati-

tis, bile duct diameter B9 mm, and difficult bile duct

cannulation. The present study also showed three

independent risk factors predictive of pancreatitis after

EPLBD: smaller degree of CBD dilatation, prolonged time

required for cannulation, and longer time of stone removal.

In patients with smaller degrees of CBD dilatation,

EPLBD is not a suitable procedure because of the risk for

perforation and pancreatitis as well. The finding of our

study that a lesser degree of CBD dilatation is a risk factor

for post-EPLBD pancreatitis is in good agreement with

many authors who speculate that an appropriately dilated

CBD might be very important when EPLBD is applied.

Our data also showed an independently increased risk

for pancreatitis in cases with prolonged time required for

cannulation and a longer time for stone removal. These

findings suggest that the most important factor influencing

post-EPLBD pancreatitis might be the papillary and

transpapillary manipulation times. When applied to an

appropriately dilated CBD, sufficient dilation of the papilla

using a large-diameter balloon might both facilitate easier

and faster stone extraction and reduce trauma to papilla

during stone extraction, thus, having a beneficial effect on

the outcome. In our present study, the application of ML

did not affect the risk of pancreatitis, whereas the total time

for stone removal independently affected the occurrence of

pancreatitis. Based on these findings, the quicker stone

extraction by sufficiently large dilation of the papilla and

an earlier decision to use ML (if needed) in cases of dif-

ficult stone retrieval might be beneficial.

The history of previous pancreatitis and younger age

(B60 years) have also been reported as risk factors for

post-EPBD hyperamylasemia [23, 24], but they were not

significant in our data. These factors might have been

underestimated in the present study because the number of

patients with history of pancreatitis and the number of

younger patients were relatively small.

The main limitation of our study was its retrospective

nature and non-comparative one-arm treatment analysis in

single center. In addition, the study included many older

patients, whose risk of pancreatitis might be small.

Table 4 Clinical and endoscopic parameters associated with post-EPLBD pancreatitis

No post-EPLBD

pancreatitis (n = 96)

Patients with post-EPLBD

pancreatitis (n = 5)

P-value P-value by

logistic regression

Age (years) 69.6 ± 11.5 62.3 ± 13.1 0.11

History of prior pancreatitis 9/96 (9.4%) 1/5 (20.0%) 0.41

Mechanical lithotripsy 7/96 (7.3%) 0/5 (0%) 1.00

Pre-cut EST 6/96 (6.3%) 0/5 (0%) 1.00

Size of EPLBD balloon (mm) 17.1 ± 1.9 17.0 ± 2.4 0.94

Angle of the distal CBD with the horizontal plane (�) 89.5 ± 16.3 92.5 ± 12.5 0.68

CBD diameter (mm) 23.0 ± 5.4 17.6 ± 6.7 0.02 0.05

Cannulation time (min) 4.5 ± 2.8 10.4 ± 6.1 0.01 0.01

Stone removal time (min) 17.4 ± 13.4 30.0 ± 3.5 0.01 0.04
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In conclusion, the application of a larger balloon over

15 mm in size by EPLBD is an effective and safe proce-

dure with respect to pancreatitis in patients with a suffi-

ciently dilated CBD. Post-EPLBD pancreatitis is associated

with longer procedure time, including cannulation time and

stone removal time, rather than larger balloon size. Finally,

to reduce the risk of post-EPLBD pancreatitis, the selection

of patients with sufficient CBD dilatation and the avoid-

ance of excessive papillary manipulation appears to be

important.
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papillary dilatation, a possible alternative to endoscopic papil-

lotomy. Lancet. 1982;1:1306–1307.

2. Sato H, Kodama T, Takaaki J, et al. Endoscopic papillary balloon

dilatation may preserve sphincter of Oddi function after common

bile duct stone management: evaluation from the viewpoint of

endoscopic manometry. Gut. 1997;41:541–544.

3. Komatsu Y, Kawabe T, Toda N, et al. Endoscopic papillary

balloon dilation for the management of common bile duct stones:

experience of 226 cases. Endoscopy. 1998;30:12–17.

4. Arnold JC, Benz C, Martin WR, et al. Endoscopic papillary

balloon dilation vs. sphincterotomy for removal of common bile

duct stones: a prospective randomized pilot study. Endoscopy.

2001;33:563–567.

5. Vlavianos P, Chopra K, Mandalia S, et al. Endoscopic balloon

dilatation versus endoscopic sphincterotomy for the removal of

bile duct stones: a prospective randomised trial. Gut. 2003;52:

1165–1169.

6. DiSario JA, Freeman ML, Bjorkman DJ, et al. Endoscopic bal-

loon dilation compared with sphincterotomy for extraction of bile

duct stones. Gastroenterology. 2004;127:1291–1299.

7. Bergman JJ, Rauws EA, Fockens P, et al. Randomised trial of

endoscopic balloon dilation versus endoscopic sphincterotomy

for removal of bileduct stones. Lancet. 1997;349:1124–1129.

8. Baron TH, Harewood GC. Endoscopic balloon dilation of the

biliary sphincter compared to endoscopic biliary sphincterotomy

for removal of common bile duct stones during ERCP: a meta-

analysis of randomized, controlled trials. Am J Gastroenterol.
2004;99:1455–1460.

9. Ersoz G, Tekesin O, Ozutemiz AO, et al. Biliary sphincterotomy

plus dilation with a large balloon for bile duct stones that are

difficult to extract. Gastrointest Endosc. 2003;57:156–159.

10. Bang S, Kim MH, Park JY, et al. Endoscopic papillary balloon

dilation with large balloon after limited sphincterotomy for

retrieval of choledocholithiasis. Yonsei Med J. 2006;47:805–810.

11. Heo JH, Kang DH, Jung HJ, et al. Endoscopic sphincterotomy

plus large-balloon dilation versus endoscopic sphincterotomy for

removal of bile-duct stones. Gastrointest Endosc. 2007;66:

720–726.

12. Maydeo A, Bhandari S. Balloon sphincteroplasty for removing

difficult bile duct stones. Endoscopy. 2007;39:958–961.

13. Minami A, Hirose S, Nomoto T, et al. small sphincterotomy

combined with papillary dilation with large balloon permits

retrieval of large stones without mechanical lithotripsy. World J
Gastroenterol. 2007;13:2179–2182.

14. Attasaranya S, Cheon YK, Vittal H, et al. Large-diameter biliary

orifice balloon dilation to aid in endoscopic bile duct stone

removal: a multicenter series. Gastrointest Endosc. 2008;67:

1046–1052.

15. Cotton PB, Lehman G, Vennes J, et al. Endoscopic sphincterot-

omy complications and their management: an attempt at con-

sensus. Gastrointest Endosc. 1991;37:383–393.

16. Ueno N, Ozawa Y. Pancreatitis induced by endoscopic balloon

sphincter dilation and changes in serum amylase levels after the

procedure. Gastrointest Endosc. 1999;49:472–476.

17. Minami A, Nakatsu T, Uchida N, et al. Papillary dilation vs.

sphincterotomy in endoscopic removal of bile duct stones. A

randomized trial with manometric function. Dig Dis Sci. 1995;40:

2550–2554.

18. Yasuda I, Tomita E, Enya M, et al. Can endoscopic papillary

balloon dilation really preserve sphincter of Oddi function? Gut.
2001;49:686–691.

19. Isayama H, Komatsu Y, Inoue Y, et al. Preserved function of the

Oddi sphincter after endoscopic papillary balloon dilation. Hep-
atogastroenterology. 2003;50:1787–1791.

20. Freeman ML, DiSario JA, Nelson DB, et al. Risk factors for post-

ERCP pancreatitis: a prospective, multicenter study. Gastrointest
Endosc. 2001;54:425–434.

21. Christoforidis E, Goulimaris I, Kanellos I, et al. Post-ERCP

pancreatitis and hyperamylasemia: patient-related and operative

risk factors. Endoscopy. 2002;34:286–292.

22. Bergman JJ, van Berkel AM, Bruno MJ, et al. Is endoscopic

balloon dilation for removal of bile duct stones associated with an

increased risk for pancreatitis or a higher rate of hyperamylase-

mia? Endoscopy. 2001;33:416–420.

23. Sugiyama M, Abe N, Izumisato Y, et al. Risk factors for acute

pancreatitis after endoscopic papillary balloon dilation. Hepato-
gastroenterology. 2003;50:1796–1798.

24. Sugiyama M, Izumisato Y, Abe N, et al. Predictive factors for

acute pancreatitis and hyperamylasemia after endoscopic papil-

lary balloon dilation. Gastrointest Endosc. 2003;57:531–535.

Dig Dis Sci (2011) 56:1572–1577 1577

123


	The Increase in Balloon Size to Over 15 mm Does Not Affect the Development of Pancreatitis After Endoscopic Papillary Large Balloon Dilatation for Bile Duct Stone Removal
	Abstract
	Background
	Aims
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Patients
	Endoscopic Procedure
	Measurement of Outcomes
	Data Management and Statistical Analysis

	Results
	Discussion
	Conflicts of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


